In this case report, we present the first diagnosed case of Galloway-Mowat syndrome in Iran. A 7 month old infant boy with microcephaly that had prominently stunted head growth after birth, gastroesophageal reflux, multiple craniofascial characters, hypothyroidism and nephrotic syndrome diagnosed at 5 months of age associated with rapid decline in renal function and heavy proteinuria in 2 months .
INTRODUCTION
Galloway-Mowat syndrome, which is also known as microcephaly-hiatal hernia-nephrotic syndrome, is an extremely rare genetic disorder transmitted by an autosomal recessive trait. Recent linkage studies in two Algerian families identifi ed a homozygous mutation in the GMS1 gene. The protein encoded by this gene is expressed in many tissues, including brain and glomerular podocytes, and has yet an unknown function [1] [2] [3] characterized by varieties of physical and developmental abnormalities that usually appear before age 3.4 Physical features may include an unusually small head (microcephaly) and additional abnormalities of the craniofacial area in addition to clusters of capillary damage in the kidneys (focal glomerulosclerosis and /or diffuse mesangial sclerosis), resulting in abnormal kidney function or nephrotic syndrome. 5 Additional fi ndings in this syndrome include seizures, hiatal hernia and deformities of the extremities. 6 In this case report, we present the fi rst Galloway-Mowat syndrome recognized in Iran with aconstellation of renal, neurological and facial characters, in addition to gastroesophageal reflux. A 7 month old male infant from consanguineous parents, born at the 40 th week of gestation, had a birth weight of 2900 g (below -1 SD) and head circumfence of 32 cm (-3SD) with microcephaly, dilated ventricles and decreased large cortical folds beside to some typical face features (Figure 1 ). There were no similar symptoms or previous abortions in the family history.
The infant had hypotonia, delayed developmental milestones with exaggerated tendon refl ex and frequent regurgitation that caused him to come to our clinic for additional investigations. A barium swallow was performed that showed gastroesohageal refl ux ( Figure 2 ).
During the fi fth month of life, gradually edema and ascites appeared due to heavy proteinuria, associated hyperlipidemia and hypoalbuminemia which were remarkable for nephrotic syndrome and hypothyroidism. In general, the patient's appearance was remarkable for microcephaly (head circumference at the 7 th month of life was 37 cm, severely below -3SD) and his chest circumference was 40 cm. His weight with severe ascites was 6500g and height was 65 cm, both below -1SD. The patient's head was fl at in the vertex and back (occiput) of his head with a narrow forehead, sparse hair, high arched palate, hyperthelorism, almond eyes, small jaw (microgenathia),large ears and strabismus (Figures 3) .
The patient could not hold his neck, turn to his back or move in bed.He had severe proteinuria. The urine protein to creatinine ratio in a random sample was >100 (normal for age: < 0.7) and serum albumin dropped below 1.7 mg/dl with hyperlipidemia (triglycerides: 538 mg/dl, and cholesterol: 206 mg/dl) and decreased renal function (19 ml/min/1.73m 2 in 2 months). Torch panel study and complement level were within normal limits. 
DISCUSSION
This case report discussed an infant male who, for the fi rst time in Iran, presented withhypotonia, microcephaly and slow growth of head circumference. His skull growth curve had a greater decrease in contrast to other physical growth indices. Additionally, he had frequent regurgitation that was diagnosed as gastroesophageal refl ux, hypothyroidism and nephrotic syndrome, each of which appeared in turn.
Galloway-Mowat syndrome is a rare syndrome transmitted as an autosomal recessive pattern although nonsense mutation in the GMS1 gene has been suggested. Its gene defect has not been revealed completely. [1] [2] [3] It is known as a triad of microcephaly, nephrotic syndrome and hiatal hernia which was fi rst described in 1968. 7 During the past decades more than 40 infants having Galloway-Mowat syndrome type nephrotic syndrome together with primary microcephaly and mental retardation have been reported. 8 Some published cases describe other extrarenal disorders such as hiatus hernia, dysmorphic features, 4 and diaphragmatic defects. 9 The age at onset of the nephrotic syndrome has varied from the fi rst days of life to months, or even later in childhood. 5 The early manifesting cases are often lethal while the later manifesting cases show a more variable renal prognosis including totally normal renal function, as reviewed by Meyers et al. 8 However, in infants with Galloway-Mowat Syndrome, the outer layer of the brain may have folds that are abnormally small (microgyria), there may be a reduced number of folds that are larger than normal (pachygria) or the folds may be absent or incompletely formed (lissencephaly). Developmental abnormalities in affected infants and children may include an inability to perform certain movements (motor), retarded mental activity (psychomotor retardation) and mental retardation. 10 Our case was born from a term pregnancy with normal APGAR from consaguinous parents without any similar cases in his family. His hypotonia and microcephaly were prominent from birth due to brain atrophy and pachygyria with dilated ventricles and subarachnoid spaces associated with developmental and severe motor delay.
His frequent regurgitation lead to the diagnosis of gastroesophageal refl ux as seen on barium swallow imaging. Lastly, hypothyroidism and proteinuria were diagnosed simultaneously in the 5 th month, although his nephritic syndrome became more severe in the 7 th month. His renal function, however, declined dramatically during 2 months. This confi rmed other studies that early appearance of renal dysfunction was related to prognosis and decreased GFR has been seen more prominently in younger age groups who mostly have diffuse mesangial sclerosis. 5 Although many facial characters have been described for Galloway-Mowat syndrome such as the shape of the skull, high arched palate, thin lips, saddle nose, almond eyes, sparse hair and microgenathia, all these features may not be seen in all cases. 2, 6, 11, 12 In this case, however, many of the facial hallmarks were present, such as: vertex that was fl at at the top and back, high narrow forehead, sparse hair, strabismus, almond eyes, widely spaced eyes (ocular hypertelorism), small jaw bones (micrognathia), high arched palate roof, large low set ears, high length philtrum, narrow lips and deep nasal bridge.
Microcephaly that was accentuated after birth, craniofacial deformities, nephrotic syndrome, hypothyroidism and gastroesophageal refl ux in addition to a rapid drop in glomerular fi ltration rate and increased proteinuria were hallmarks of our case that presented with Galloway-Mowat syndrome.
